R. solani per gram) was prepared as
Crop rotation has been recommended in sugar beet monoculture or 2-yr described by Pierson and Gaskill (12) . as a control of sugar beet (Beta vulgaris rotations.
Isolate R-9 was tested for its ability to L.) root rot caused by Rhizoctonia solani Ideally, nonhost crop species usually cause seedling damping-off in alfalfa, Kiihn (Thanatephorus cucumeris (Frank) should precede the crop for which barley, bean, corn, muskmelon, pigweed Donk) (10,13). Maxson (10) stated that protection is desired. Maxson (9) (Amaranthus retroflexus L.), red beet, any small-grain crop reduced Rhizoctonia considered sugar beet, potato, alfalfa, sorghum, soybean, sugar beet, and root rot in sugar beet in 3-to 4-yr sweet clover, and bean as "host crops," wheat. Pasteurized greenhouse soil (three rotations; however, he recommended an whereas he considered small grains and parts soil, one part each of sand and peat alfalfa-potato-sugar beet sequence in corn as "non-host crops." He reported moss) was placed in plastic pots (7.5 X 7.5 potato-growing areas. In all the crop 3-50% more root rot in sugar beet cm) to within 1.5 cm of the rim. Twenty sequences tested by Schuster and Harris following host than following nonhost seeds of each test species were evenly (13), either potatoes or beans preceded crops. Greenhouse and field inoculations distributed over the soil surface along sugar beet. Disease reduction was by Schuster and Harris (13) with seven with about 0.8 cm 3 of ground inoculum attributed more to length of the beetfree isolates of R. solani indicated that corn (about 26 propagules per pot). Seeds and period than to the crop species that and bean were nonhosts of the sugar beet inoculum then were covered with an preceded sugar beet. Root rot incidence pathogen, but some isolates were additional 0.5-cm layer of pasteurized was low in 4-or 6-yr rotations and highest pathogenic to potato. In 4-or 6-yr soil. Pots were irrigated immediately and barley and corn escape infection because thinned to two per pot after emergence.
At inoculation, 1 cm of autoclaved soil potting soil that had a moisture potential other age groups and plant species were containing 200 Ag of viable barley-grain of -0.3 bar. The soil-residue mixtures not
incubator at 20 C. Periodic additions of yielded varied percentages of R. solani the various species also were planted in sterile water maintained the mixtures at isolates without an apparent association sterile soil with 1 cm of infested soil on their original moisture level. After 2, 4, 6, with plant age. Over all plant ages, only top to provide a "0" age group. Ten 8, and 12 wk, the mixtures were remixed 16, 41, 53, and 51% of the isolates (91 replicates were used in a randomized and samples from each used to make soil total) from barley, bean, corn, and block design in each of two trials, dilutions for the determination of viable sorghum, respectively, were Rhizoctonia Greenhouse temperatures and irrigations Rhizoctonia propagules according to the spp. Of these isolates, one was in AG-3 were as described previously, method of Ko and Hora (7). After the and was nonpathogenic to sugar beet; all Plant survival was recorded 30 days 12-wk samples were assayed, 10 sugar others were in AG-2 and caused root rot after inoculation. Survivors were harbeet seeds were planted in each beaker to of 2-mo-old sugar beet. Other isolates vested, washed, and examined for stem or determine damping-off potential of the from lesions included Fusarium spp., root lesions. After the first trial, plant mixtures. This experiment was repeated Helminthosporium spp., Mucor spp., tissues with lesions were excised, washed once. and Trichoderma spp. for 1 hr in running tap water, dipped in Survival in plant residues. R. solani 70% ethyl alcohol, surface-disinfested in RESULTS was recovered from soil-residue mixtures 1% sodium hypochlorite for 10 min, Test species. All test species except of barley, bean, and sorghum after 8 but rinsed three times in sterile distilled alfalfa were susceptible to varied degrees not 12 wk of incubation; soil-residue water, and plated on Ko and Hora's (7) to the AG-2 sugar beet root rot isolate of mixtures of corn yielded the pathogen up selective medium. Within 48 hr, all R. solani. Based on percent survival of to 6 wk. Although the pathogen was not emerging fungi were transferred to and controls grown in uninfested soil, mean recovered after 12 wk of incubation of maintained on potato-dextrose agar seedling survival of the test species in two any soil-residue mixture, mean percent slants and identified to genus. Typical trials was as follows: alfalfa, 143.4%; damping-off of sugar beet in the bean, Rhizoctonia spp. isolates were tested for barley, 1.3%; bean, 1.5%; corn, 1.4%; corn, and sorghum mixtures was 37.5, pathogenicity in sugar beet (cultivar muskmelon, 55.4%; pigweed, 75.0%; red 32.5, and 72.5%, respectively. No S301-H) by wound-inoculating the beet, 3.9%; sorghum, 56.9%; soybean, damping-off occurred in the barley taproots of 2-mo-old plants growing 4.7%; sugar beet, 20.8%; and wheat, mixture. Soil dilution assays for individually in 10-cm-diameter clay pots 25.0%. Several surviving seedlings of Rhizoctonia were unable to detect the of pasteurized soil. The anastomosis bean, corn, pigweed, red beet, sorghum, low population densities that apparently group of each Rhizoctonia isolate was soybean, and wheat showed typical persisted after 12 wk in the bean, corn, determined (11).
Rhizoctonia-like lesions at the soil line; and sorghum mixtures. To determine surivival of R. solani in isolations from these lesions always colonized tissues of barley, bean, corn, yielded AG-2 R. solani isolates that were DISCUSSION and sorghum, pots containing 4-wk-old pathogenic in sugar beet roots. The R-9 root rot isolate of R. solani plants were infested as described before, Plant age. Bean and corn, and to some except the rate of inoculum was doubled extent barley and sorghum, showed from sugar beet (and several other to ensure ample infections. After 30 days, increased survival with increased age of isolates not reported here) evoked plants were harvested and sections of plant at inoculation (Table 1) . Survival of responses in several test species ranging from nonpathogenic in alfalfa to highly stem and root with typical lesions were 2-to 8-wk-old barley and sorghum plants susceptible in barley, bean, corn, red beet, excised, triturated in a blender, and was significantly greater than seedling and soybean. From 25 to 79% dampingmixed 1:10 (v/v) with sterile greenhouse survival ("0" age), but differences among off occurred in other species tested.
Lesions from surviving plants of all 
